Modifying toll-like receptor 9 signaling for therapeutic use.
Toll-like receptor (TLR) 9 recognizes synthetic oligodeoxynucleotides (ODN) containing unmethylated deoxycytidyl-deoxyguanosine (CpG) motifs and mimics the immunostimulatory activity of bacterial DNA. Both innate and adaptive immune systems are activated through TLR9 signaling and thus its synthetic agonists or inhibitors have potential significance as a target for therapeutic use in immunological disorders. Interestingly, TLR9 found in the dendritic cells and B cells produce differential outcome in response to structurally distinct CpG-ODNs. While one class of CpG-ODN activates B cells and produce immunoglobulin, other can either redirect plasmacytoid dendritic (pDC) cells to secrete high level of IFNalpha or myeloid dendritic cells (mDC) to produce Th1-like cytokines and chemokines necessary for asthma control. This review focuses on potential use of various synthetic CpG to modify TLR9 signaling for therapeutic treatment of multiple diseases including cancer, asthma, allergy and systemic lupus erythematosus (SLE).